Chromatic dispersion significantly limits the distance and/or frequency in fibre-optic microwave and millimeter-wave links based on direct detection due to a decrease of the carrier to noise ratio. The limitations in links based on coherent remote heterodyne detection, however, are far less significant, and are primarily due to an increase of the phase noise.
Introduction
The effect of chromatic dispersion is well described for both direct detection and coherent detection fibre-optic communication systems for transmission of digital baseband signals (see [1] , [a] and references herein). It has, however, not yet been treated in sufficient detail for neither direct detection (DD) nor coherent remote heterodyne detection (RHD) fibre-optic microwave and millimeterwave (MW) links. Such links are subject t o a still increasing interest, and in this paper it is shown that the chromatic dispersion cannot be disregarded. It significantly limits the transmission distance and carrier frequency that can be used in the links.
In the DD links, the dispersion results in a carrier t o noise ratio (C/N) penalty on the detected MW signal. In the RHD links, it results in a C/N 
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In the transmitter of RHD links, c.f. [7] , is transmitted over a remote heterodyne fibre-optic link using a master laser with a linewidth of 10 MHz, then the obtainable distance times carrier frequency product is 640 km.GHz, e.g., a transmission distance of approximately 10 km for a carrier frequency of 60 GHz. From this it is seen, that the influence of the dispersion is far less significant than in IM-DD links, and that standard single mode fibre can be employed in most cases.
Conclusion
In the IM-DD links, chromatic dispersion results in a C/N penalty on the transmitted MW signal. This effect is independent of the modulation format of the MW signal as well as on the laser linewidth, and, therefore apply equally for any type of MW signal. The effect is severe and necessitates the use of dispersion shifted or compensated fibres in many cases.
In the RHD links, chromatic dispersion results in a C/N penalty as well as an increase of the phase noise on the tmnsmitted MW signal. Of these, the phase noise increase proves far the most dominant. Further, it is dependant on both the master laser linewidth and the modulation format and bandwidth of the MW signal. The dispersion effects, however, are not severe, and standard fibre can be used in most cases.
In conclusion, both direct detection and remote heterodyne detection fibre-optic microwave and millimeter-wave links are limited in transmission distance by chromatic dispersion when operating in the above 20 GHz range. The effect in IM-DD links is severe and necessitates specialized fibre whereas it is tolerable in RHD links even for standard fibre.
